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Abstract: 

Infinite sample method is used for the measurements of dielectric 
constant (�’) and dielectric loss (�’’) of differtent soil textures with varied 
moisture content at 9.44 GHz. The X-band microwave setup in the TE10 
mode with slotted section and a crystal detector is used for measurements. 
All the measurements are carried out at room temperature. The value of �’ 
and �’’ first increases slowly and then increase rapidly with moisture content. 
From this data, the a.c.electrical conductivity and relaxation time are also 
reported. The result shows the change in electrical properties of dry and 
water-laden soils. Texture shows remarkable variation in dielectric 
properties. The measured values of complex permittivity of dry and wet soils 
are found to be in good agreement with earlier work. 
Key words:  Dielectric constant, Dielectric loss, conductivity, Relaxation 
time. 
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Table No.1.   Physical and Chemical properties of soil samples. 
 

Physical properties 

 
Chemical properties 

 

Soil Texture pH 
E.C.    

mS/cm 
Organic 
Carbon 

Ca        
% 

Mg         
% 

Na         
% 

CaCO3     

% 

  Silty Clay 8.5 0.22 0.55 43.87 32.89 0.51 6.25 

Clay Loam 7.83 0.38 0.92 41.70 31.24 0.30 3.00 

                                                          

0

2

4

6

8

10

0 4 8 12 16

D
ie

le
ct

ri
c 

co
ns

ta
nt

Moisture  %

�'
�

 
Fig.1-Variation of Dielectric constant and Dielectric loss with 
 moisture content for Silty clay Soil 
 
 
 

0

2

4

6

8

10

12

0 4 8 12 16

�
 &

 ττ ττ

Moisture %

a.c.conductivity 
in mho/m
Relaxation Time  
in psec

  
 Fig.3-Variation of conductivity and Relaxation time with  
             moisture for Silty clay Soil 
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 Fig.2-Variation of Dielectric constant and Dielectric loss with   
              moisture   content for Clay Loam Soil 
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Fig.4-Variation of conductivity and Relaxation time with  
              moisture content for Clay Loam Soil 

Soil 
Texture 

Location 

 Sand 
% 

Silt   
% 

Clay 
% 

W.H.C
.     % 

Particle                     
Density  
g/cm3 

Porosity 
% Lattitude   Longitude 

Silty Clay 19026’28.1’’N 75029’11.7’’E 13.79 39.89 46.32 55.3 2.3 53.1 
Clay 
Loam 

20026’6.3’’N 73043’10’’E 26.40 44.39 29.20 54.50 1.8 45.90 


